Appendix VIlI-Potential PIC

for Determination of Exclusion of Waste-Derived Residues

ICs Found fn Stack Effluents

Volatiles

Semivolatiles

Benzene

Toluene

Carbon tetrachloride
Chloroform

Methylene chloride
Trichloroethylene
Tetrachloroethylene
1,1,1-Trichloroethane
Chlorobenzene
cis-1,4-Dichloro-2-butene
Bromochloromethane
Bromodichloromethane
Bromoform
8romomethane
Methylene bromide

Methyl ethyl ketone

Bis(2-ethylhexyl)phthalate
Naphthalene

Phenol

Diethyl phthalate
Butyl benzyl phthalate
2,4-Dimethylphenol
o-Dichlorobenzene
m-Dichlorobenzene
p-Dichlorobenzene
Hexachlorobenzene
2,4,6-Trichlorophencl
fluoranthene
o-Nitrophenol
1,2,4-Trichlorobenzene
o-Chlorophenol
Pentachlorophenot
Pyrene

Dimethyl phthalate

Mononi trobenzene
2,6-Toluene diisocyanate
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SECTION 1.0 INTRODUCTION

This document presents required methods
for demonstrating compliance uith U.S. En-
vironmental Protection Agency regulations
for boilers and industrial furnaces (BIFs)
burning hazardous waste (see 40 CFR part
266, subpart H). Included in this document
are:

1. Performance Specifications for Continu-
ous Emission Monitoring (CEM) of Carbon
Monoxide, Oxygen, and Hydrocarbons in
Stack Gases.

2. Sampling and Analytical (S&A) Methods
for Multiple Metals, Hexavalent Chromium.
HCI] and Chlorine, Polychlorinated Dibenzo-
p-dioxins and Dibenzofurans, and Aldehydes
and Ketones.

3. Procedures for Estimating the Toxicity
Equivalency of Chlorinated Dibenzo-p-dioxin
and Dibenzofuran Congeners.

4. Hazardous Waste Combustion Air Qual-
ity Screening Procedures (HWCAQSP).

5. Simplified Land Use Classification Pro-
cedure for Compliance vith Tier I and Tier II
Limits.

6. Statistical Methodology for Bevill Resi-
due Determinations.
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7. Procedures for Determfning Default Val-
ues for Air Pollution Cogtrol System Re-
moval Efficiencies.

8. Procedures for Determ
ues for Partitioning of
Total Chloride/Chlorine.

9. Alternate Methodolo,
ing Metals Controls.

ment can be found in 40 C

and “Test Methods for [Evaluating Solid
Wastes, Physical/Chemical] Methods™ (SW-
846).

and the toxicity equivalegcy procedure for
dioxins and furans of secti¢n 4.0 are required
procedures for determining compliance with
BIF regulations. The CEM performance spec-
ifications and the S&A meghods are interim.
The finalized CEM perfogmance specifica-
tions and methods will be]published in SW-
846 or 40 CFR parts 60 and 4.

SECTION 2.0 PERFORMAN SPECIFICATIONS

ION MONITORING

Oxygen for Incinerators,
trial Furnaces Burning H.

2.1.1
2.1.1.1

Applicability apd Principle

Applicability. TRese performance
n monoxide (CO)
s emission mon-
itoring systems (CEMSs) thstalled on incin-
erators. boilers, and influstrial furnaces
burning hazardous waste. Jhe specifications
include procedures which gre intended to be
used to evaluate the acqeptability of the
CEMS at the time of ifs installation or
whenever specified in regufations or permits.
The procedures are not de§igned to evaluate
CEMS performance over extended period
of time. The source ownerjor operator is re-
sponsible for the proper cflibration, mainte-
nance, and operation of ghe CEMS at all
times.
2.1.1.2 Principle. Instaljation and meas-
urement location specifffations, perform-
ance and equipment speciffications, test and
data reduction proceduresy and brief quality
assurance guidelines are] included in the
specifications. Calibration§drift, relative ac-
curacy. calibration error, jpnd response time
tests are conducted to d@termine conform-
ance of the CEMS with thespecifications.

2.1.2 Definiions

2.1.2.1 Continuous Emfssion Monitoring
System (CEMS). A contfhuous monitor is
one in which the sampl to be analyzed
passes the measurement gpction of the ana-
lyzer without interruptior§ and which evalu-
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ates the detector response to the sample at
least once each 15 seconds and computes and
records the results at least every 60 seconds.
A CEMS consists of all the equipment used
to acquire data and includes the sample ex-
traction and transport hardware, the ana-
lyzer(s), and the data recording/processing
hardware and software.

2.1.2.2 Monitoring System -Types. The
specifications require CEMSs capable of ac-
cepting calibration gases. Alternative sys-
tem designs may be used if approved by the
Regional Administrator. There are two basic
types of momtoring systems extractive and
in-situ.

2.1.2.21 Extractlve Systems that use a
pump or other mechanical. pneumatic, or hy-
draulic means to draw a sample of the stack
or flue gas and convey it to a remotely lo-
cated analyzer.

2.1.2.2.2 In-situ. Systems that perform an
analysis without removing a sample from
the stack. Point in-situ analyzers place the
sensing or detecting element directly in the
flue gas stream. Cross-stack in-situ analyz-
ers measure the parameter of interest by
placing a source beam on one side of the
stack and the detector (in single-pass instru-
ments) or a retroreflector (in double-pass in-
struments) on the other side, and measuring
the parameter of interest (e.g.. CO) by the
attenuation of the beam by the gas in its
path.

2.1.2.3 Instrument Measurement Range.
The difference between the minimum and
maximum concentration that can be meas-
ured by a specific instrument. The minimum
is often stated or assumed to be zero and the
range expressed only as the maximum.

2.1.2.4 Span or Span Value. Full scale in-
strument measurement range.

2.1.2.5 Calibration Drift (CD). The dif-
ference in the CEMS output readings from
the established reference value after a stated
period of operation during which no unsched-
uled maintenance, repair. or adjustment
takes place. A CD test is performed to dem-
onstrate the stability of the CEMS calibra-
tion over time.

2.1.2.6 Response Time. The time interval
between the start of a step change in the sys-
tem input (e.g.. change of calibration gas)
and the time when the data recorder displays
95 percent of the final value.

2.1.2.7 Accuracy. A measure of agreement
between a measured value and an accepted or
true value, expressed as the percentage dif-
ference between the true and measured val-
ues relative to the true value. For these per-
formance specifications. accuracy is checked
by conducting a calibration error (CE) test
and a relative accuracy (RA) test. Certain fa-
cilities, such as those using solid waste or
batch-fed processes, may observe long peri-
ods of almost no CO emissions with brief.
high-level CO emission spikes. These facili-
ties, as well as facilities whose CO emissions



never exceed 5-10 ppm. |
empted from the RA regq
the RA test procedure can
tion of meaningful test r
conditions. An alternative
curacy determination is d
2.1.9.
2.1.2.8 Calibration Errg
ference between the concej
by the CEMS and the kngwn concentration
of the cylinder gas. A CEjtest procedure is
performed to document theq accuracy and lin-
earity of the monitoring equipment over the
entire measurement range
2.1.2.9 Relative Accuragy (RA). A com-
parison of the CEMS regponse to a value
measured by a perform#nce test method
(PTM). The PA test is uspd to validate the
calibration technique and{verify the ability
of the CEMS to provide fepresentative and
accurate measurements.
2.1.2.10 Performance Tdbt Method (PTM).
The sampling and analysidq procedure used to
obtain reference measurenpents for compari-
son to CEMS measuremenfts. The applicable
test methods are Method §0. 10A, or 10B (for
the determination of CO) gnd Method 3 or 3A
(for the determination of J2). These methods
are found in 40 CFR part 6§. appendix A.
2.1.2.11 Performance pecification Test
(PST) Period. The periodjduring which CD.
CE. response time, and RA tests are con-
ducted.
2.1.2.12 Centroidal Areaj A concentric area
that is geometrically simf§§ar to the stack or
duct cross section and isjno greater than 1
percent of the stack or djict cross-sectional
area.

y need to be ex-
irement because
got ensure acquisi-
ults under these
procedure for ac-
cribed in section

(CE). The dif-
tration indicated

2.1.3 Installation and Me§surement Location
Specificatfgns

2.1.3.1 CEMS Installat
ment Locations. The CE
in a location in which
resentative of the sourcep
obtained. The optimum 1
ple interface for the CEMP is determined by
a number of factors, incldyding ease of access
for calibration and mainf§enance, the degree
to which sample conditjoning will be re-
quired. the degree to ich it represents
total emissions. and the [egree to which it
represents the combustign situation in the
firebox. The location shojild be as free from
in-leakage influences as gossible and reason-
ably free from severe floy disturbances. The
sample location should bq at least two equiv-
alent duct diameters dogynstream from the
nearest control device. fpoint of pollutant
generation. or other poinf at which a change
in the pollutant concenfration or emission
rate occurs and at leaft 0.5 diameter up-
stream from the exhaus§ or contro! device.
The equivalent duct diajneter is calculated
as per 40 CFR part 60. appendix A, method 1.
ia are not achiev-
able or if the location isfptherwise less than
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on and Measure-
B shall be installed
easurements rep-
emissions can be
ation of the sam-

optimum, the possibility of stratification
should be checked as described in Section
2.1.3.3 to determine whether the location
would cause failure of the relative accuracy
test.

2.1.3.1.1 For extractive or point in-situ
CEMSs, the measurement paint should be
within or centrally located over the centroi-
dal area of the stack or duct cross section.

2.1.3.1.2 For cross-stack CEMSs, the effec-
tive measurement path should (1) have at
least 70 percent of the path within the inner
50 percent of the stack or duct cross-sec-
tional area or (2) be centrally located over
any part of the centroidal area.

2.1.3.1.3 Both the CO and O; monitors
should be installed at the same general loca-
tion. If this is not possible, they may be in-
stalled at different locations if the effluent
gases at both sample locations are not
stratified and there is no in-leakage of air
between sampling locations.

2.1.3.2 Performance Test Method (PTM)
Measurement Location and Traverse Points.

2.1.3.2.1 Select an accessible PTM meas-
urement point at least two equivalent diam-
eters downstream from the nearest control
device, the point of CO generation, or other
point at which a change in the CO concentra-
tion may occur. and at least a half equiva-
lent diameter upstream from the effluent ex-
haust or control device. When pollutant con-
centration changes are due solely to diluent
leakage (e.g.. air heater leakages) and CO
and O; are simultaneously measured at the
same location, one half diameter may be
used in place of two equivalent diameters.
The CEMS and PTM locations need not be
the same.

2.1.3.2.2 Select traverse points that ensure
acquisition of representative samples over
the stack or duct cross section. At a mini-
mum, establish a measurement line that
passes through the centroidal area in the di-
rection of any expected stratification. If this
line interferes with the CEMS measure-
ments, displace the line up to 30 cm (or 5 per-
cent of the equivalent diameter of the cross
section, whichever is less) from the centroi-
dal area. Locate three traverse points at 17,
50. and 83 percent of the measurement line. If
the measurement line is no longer than 2.4
meters and pollutant stratification is not ex-
pected, the tester may choose to locate the
three traverse points on the line at 04, 1.2,
and 2.0 meters from the stack or duct wall.
This option must not be used at a site lo-
cated within eight equivalent diameters
downstream of a flow disturbance. The tester
may select other traverse points. provided
that they can be shown to the satisfaction of
the Administrator to provide a representa-
tive sample over the stack or duct cross-sec-
tion. Conduct all necessary PTM tests within
3 cm of the selected traverse points. Sam-
pling must not be performed within 3 cm of
the duct or stack inner wall.



2.1.3.3 Stratification Tes
Stratification is defined as a d
cess of 10 percent between th
centration in the duct or stac
centration at any point more
from the duct or stack wall.
whether effluent stratificatio
probe system should be used jto determine
the average effluent concenfration while
measurements at each travef§se point are
being made. One probe, locateg at the stack
or duct centroid, is used as a tionary ref-
erence point to indicate the clfange in efflu-
ent concentration over timef The second
probe is used for sampling afl the traverse
points specified in method 1. gopendix A, 40
CFR part 60. The monitoring s§stem samples
sequentially at the referencefand traverse
points throughout the testing @eriod for five
minutes at each point.

2.1.4 CEMS Performance a
Specifications

Table 2.1-1 summarizes th
specifications for the CEMSs
standards for CO are given: on
and another for high-range
The high-range specifications
urement and quantification of
high concentration peaks. wl
range specifications relate to
erage operating condition of t
vice. The dual-range specific
met by using (1) one analyzer
(2) a dual range unit, or (3) a si
ment range instrument capa
both specifications with a si
Jjustments cannot be made t
between determinations of 1
level accuracy within the si
ment range. In the second ¢
concentration exceeds the spa
range. the data acquisition s
shall switch to the high ra
cally.

2.1.41 CEMS Span Value.
measure high and low conce
the same or similar degree of
maximum ranges (span values
for low and high range anal
values are listed in Table 2.1
Tier II format definitions are
40 CFR part 266, subpart H.

Procedure.
erence in ex-
average con-
and the con-

d Equipment

performance
Two sets of
for low-range
easurements.
late to meas-

burning de-
ions can be

gle measure-
of meeting
le unit. Ad-

In order to
ations with

are specified
rs. The span
. Tier I and
stablished in

TaBLE 2.1-1—Performance Spgcifications of
CO and O; Monito
CO monitors
Parameter O; monitors
Low range High rarfie

Calibration <6 ppm? ... <90 ppm <0.5% O

drift 24

hours.
Calibration <10 ppm <150 ppnj.... | <0.5% O

efror.
Response <2 min ......... <2 min .. <2 min

time.

TABLE 2.1-1—Performance Specifications of
CO and O, Monitors—Continued

CO monitors
P ter O, monitors
Low range High range

Relative accu- | (3) 3 l {incorporated

racy2, in CO RA

= caleula-
- tion)

! For Tier ll, CD and CE are <3% and <5% of twice the per-

mit limit, respectively. -

2Expressed as the sum of the mean absolute value plus
the 95% confidence interval of a series of measurements.
3The greater of 10% of PTM or 10 ppm.

TaBLE 2.1-2—CEMS Span Values for CO and

02 Monitors
CO monitors
. O mon-
ig itors (per-
Loi“ range range cent)
Ppm) (ppm)
Tier | rolling average | 200 .............. 3,000 25
format.

Tier Il rolling average | 2 x permit 3,000 25

format. limit.

2.1.4.2 Daily Calibration Gas Values. The
owner or operator must choose calibration
gas concentrations (or calibration filters for
in-situ systems) that include zero and high-
level calibration values for the daily calibra-
tion checks. For a single measurement range
monitor. three CO calibration gas concentra-
tions (or calibration filters for in-situ sys-
tems) shall be used. i.e., the zero and high-
level concentrations of the low-range CO an-
alyzer and the high-level concentration of
the high-range CO analyzer.

2.1.4.2.1 The zero level for the CO or O; an-
alyzer may be between zero and 20 percent of
the span value. e.g.. 0-40 ppm for low-range
CO analyzer, 0-600 ppm for the high-range CO
analyzer, and 0-5 percent for the O, analyzer
(for Tier I).

2.1.4.2.2 The high-level concentration for
the CO or O; analyzer shall be between 50 and
90 percent of the span value, i.e., 100-180 ppm
for the low-range CO analyzer, 1500-2700 ppm
for the high-range CO analyzer, and 12.5-22.5
percent O; for the O; analyzer.

2.1.43 Data Recorder Scale. The strip
chart recorder, computer, or digital recorder
must be capable of recording all readings
within the CEMS’s measurement range and
shall have a resolution of 0.5 percent of span
value, i.e.. 1 ppm CO for low-range CO ana-
lyzer, 15 ppm CO for high-range CO analyzer.
and 0.1 percent O; for the O; analyzer.

2.1.4.4 Response Time. The response time
for the CO or O: monitor shall not exceed 2
minutes to achieve 95 percent of the final
stable value.

2.1.4.5 Calibration Drift. The CEMS must
allow the determination of CD at the zero
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and high-level values. The C
mined separately for CO an
terms of concentration. The
bration response must not
from the reference value of
gas (or calibration filters for
by more than 3 percent of
after each 24-hour period o
i.e.. 6 ppm CO for the lo
(Tier I) and 90 ppm for the
lyzer. at both zero and hig
monitor calibration respons
or deviate from the referenc
than 0.5 percent O, at bot
levels.

2.1.4.6 Relative Accuracy
the PA test of the CO CE|
porates the O, monitor) mu
than 10 percent of the me
PTM resuits or must be wit
the PTM resuits, whicheve
tive. The ppm CO concentra
rected to 7 percent O, befor
RA.

2.1.47 Calibration Error.
ference between the CEMS a
ues at all three test points
must be no greater than 5
value for CO monitors (i.e.,
low range Tier I CO analyz
CO for high range CO analy
cent for Oz analyzers.

2.1.4.8 Measurement and
quency. The sample to be an
through the measurement se
lyzer without interruption)
shall measure the sample
least once every 15 seconds.
sion rate shall be computed
least once every 60 seconds.

2.1.4.9 Hourly Rolling A
tion. The CEMS shall calcul
an hourly rolling average, w
metic mean of the 60 most
average values.

2.1.4.10 Retest. If the CE
sults within the specified cr
successful. If the CEMS doe
more of the criteria, the
tions must be made and
tests repeated.

must be deter-
0O; monitors in
O CEMS cali-
rift or deviate
e calibration
n-situ systems)
he span value
the 7-day test,
nge analyzer
igh-range ana-
levels. The O;
must not drift
value by more
zero and high

The result of
(which incor-
be no greater
value of the
n 10 ppm CO of
is less restric-
on shall be cor-
calculating the

The mean dif-
d reference val-
ee Table 2.1-3)
ercent of span
10 ppm CO for
rs and 150 ppm
rs) and 0.5 per-

ecording Fre-
lyzed shall pass
tion of the ana-

The detector
ncentration at
n average emis-
nd recorded at

erage Calcula-
e every minute
ich is the arith-
ecent l-minute

S produces re-
eria, the test is
ot meet one or
cessary correc-
e performance

2.1.5 Test Peri

2.1.5.1 Pretest Preparatio|
the CEMS, prepare the PTM
ing to the specifications in
prepare the CEMS for opera
tion according to the manuf;
instructions. A pretest co
similar to that of the 7-da
ommended to verify the ope
the CEMS.

2.1.5.2 Calibration Drift] Test Period.
While the facility is operati)g under normal

ds

Period. Install
est site accord-
ction 2.1.3. and
ion and calibra-
cturer’'s written
itioning period
CD test is rec-
tional status of

conditions, determine the at 24-hour in-
tervals for seven consecutivp days according
to the procedure given in s§ction 2.1.6.1. All
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CD determinations must be made following a
24-hour period during which no unscheduled
maintenance., repair, or adjustment takes
place. If the combustion unit is taken out of
service during the test period, record the
onset and duration of the downtime and con-
tinue the calibration drift test when the unit
resumes operation. N

2.1.5.3 Relative Accuracy Test Period.
Conduct the RA test according to-the proce-
dure in section 2.1.6.4 while the facility is op-
erating under normal conditions. RA testing
for CO and O; shall be conducted simulta-
neously so that the results can be calculated
for CO corrected to 7 percent O,. The RA test
shall be conducted during the CD test period.
It is emphasized that during the CD test pe-
riod, no adjustments or repairs may be made
to the CEMS other than routine calibration
adjustments performed immediately follow-
ing the daily CD determination.

2.1.5.4 Calibration Error Test and Re-
sponse Time Test Periods. Conduct the CE
and response time tests during the CD test
period.

2.1.6 Performance Specification Test
Procedures

2.1.6.1 Calibration Drift Test.

2.1.6.1.1 Sampling Strategy. Conduct the
CD test for all monitors at 24-hour intervals
for seven consecutive days using calibration
gases at the two (or three, if applicable) con-
centration levels specified in section 2.1.4.2.
Introduce the calibration gases into the sam-
pling system as close to the sampling probe
outlet as practical. The gas shall pass
through all filters, scrubbers, conditioners,
and other CEMS components used during
normal sampling. If periodic automatic or
manual adjustments are made to the CEMS
zero and calibration settings. conduct the CD
test immediately before these adjustments,
or conduct it in such a way that the CD can
be determined. Record the CEMS response
and subtract this value from the reference
(calibration gas) value. To meet the speci-
fication, none of the differences shall exceed
the limits specified in Table 2.1-1.

2.1.6.1.2 Calculations. Summarize the re-
sults on a data sheet. An example is shown in
Figure 2.1-1. Calculate the differences be-
tween the CEMS responses and the reference
values.

2.1.6.2 Response Time. Check the entire
CEMS including sample extraction and
transport, sample conditioning. gas analyses.
and the data recording.

2.1.6.2.1 Introduce zero gas into the sys-
tem. For extractive systems. introduce the
calibration gases at the probe as near to the
sample location as possible. For in-situ sys-
tem, introduce the zero gas at a point such
that all components active in the analysis
are tested. When the system output has sta-
bilized (no change greater than 1 percent of
full scale for 30 seconds). switch to monitor



stack effluent and wait for
Record the time (upscale res
quired to reach 95 percent of
value.

2.1.6.2.2 Next, introduce a
bration gas and repeat the a
Repeat the entire procedure
determine the mean upscale
response times. The longer of
is the system response time.

2.1.6.3 Calibration Error T

2.1.6.3.1 Sampling Strate
each monitor (both low- and
and O;) with zero gas and
cylinder gases at three meas
within the ranges specified in

stable value.

TABLE 2.1-3—CALIBRATION ERROR
CONCENTRATION RANGES FOR TIER |

GAS Concentration Ranges

A Protocol 1
ment points
able 2.1-3.

limit.
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igh-level cali- CO. pom

ve procedure Measurement point - PP O, per-
ree times and : Low A cent

High ran:
nd downscale range ! gn range
he two means 040 - o2
- 60-80 900--1200 8-10
t Procedure. OO 140-160 21002400 | 14-16
Challenge
igh-range CO 'For Tier Hl, the CE specifications for the low-range CO

CEMS are 0-20%, 30—40%, and 70-80% of twice the permit



SOURCE: DATE:
MONITOR: LOCATION:
SERIAL NUMBER: SPAN:
LOW RANGE )
HIGH RANGE
CALIBRATION MONITOR PERCENT
DAY | OATE TIME VALUE RESPONSE | DIFFERENCE OF SPAN*
1
2
zerorj_3
LOW 4
LEVEL
5
6
7
1
2
HIGH 3
LEVEL
4
S
6
7

*Acceglance Criteria : < 5% of span each day for seven days.

Figure

2.1-1
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Calibration Drift Determination




ent range is  sults for a single-range CO CEMS) according
in the daily to Equation § {section 2.1.7.5). No confidence
ol 1 cylinder coefficient is used in CE calculations.
in section 2.1.6.4 Relative Accuracy Test.Procedure.
ining CE. 2.1.6.4.1 Sampling Strategy for PTM tests.
or in its nor- Conduct the PTM tests in such a way that
as possible.  they will yield measurements representative
ted into the of the emissions from the source and can be
e sampling correlated to the CEMS data. Although it is
should pass preferable to conduct the CO, diluent, and
used during moisture (if needed) simultaneously, mois-
CEMS three ture measurements that are taken within a
measurement 60-minute period which includes the simulta-
The duration neous CO and O, measurements may be used
sufficient to  to calculate the dry CO concentration.
are condi- NOTE: At times, CEMS RA tests may be
conducted during incinerator performance
arize the re- tests. In these cases. PTM results obtained
le data sheet during CEMS RA tests may be used to deter-
rage the dif- mine compliance with incinerator emissions
ent response limits as long as the source and test condi-
alue for each tions are consistent with the applicable reg-
ls (five CE re- ulations.

2.1.6.3.1.1 If a single measur
used, the calibration gases u
CD checks (if they are Prot
gases and meet the criter
2.1.6.3.1) may be used for deter
2.1.6.3.1.2 Operate each mon
mal sampling mode as nearl
The calibration gas shall be in
sample system as close to
probe outlet as practical a
through all CEMS componen
normal sampling. Challenge t
non-consecutive times at eac
point and record the response
of each gas injection should
ensure that the CEMS surfa
" tioned.
2.1.6.3.2 Calculations. Sum
sults on a data sheet. An exa
is shown in Figure 2.1-2. A
ferences between the instru
and the certified cylinder gas
gas. Calculate three CE resul
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SOURCE:

DATE:

MONITOR:

LOCATION:

SERIAL NUMBER:

SPAN:

LOW RANGE

HIGH RANGE

RUN
NUMBER

CALIBRATI MONITOR
VALUE RESPONSE

DIFFERENCE

Zero/Low Mid

1-2Zero

2 - Mid

3 - High

4 - Mid

5-2er0

6 - High

7- Zero

8 - Mid

9 - High

MEAN DIFFERENCE =
CALIBRATION ERROR = % %

High

Figufp 2.1-2 Calibration Error Determination
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2.1.6.4.2 Performance Test

2.1.6.4.2.1 Unless otherwise
regulations. method 3 or 3A
10A, or 10B (40 CFR part 60, al
the test methods for O; and C
Make a sample traverse of a
utes, sampling for 7 minutes
traverse points (see section 3.

2.1.6.4.2.2 When the install
nondispersive infrared (N
method 10 shall use the alt
ference trap specified in sec
method. An option, which m
by the Administrator in certa
allow the test to be conducte
10 without the interference t
option, a laboratory interfere
formed for the analyzer pri
test. The laboratory interf
cludes the analysis of SO;. N
bration gases over the ran
effluent concentrations. Acce
ance is indicated if the CO a
to each of the gases'is less t
the applicable measurement
alyzer.

2.1.6.4.3 Number of PTM T
minimum of nine sets of all
tests. If more than nine sets
a maximum of three sets ma
the tester's discretion. The
sets used to determine the R
er than or equal to nine. All
the rejected data, must be re

2.1.6.4.4 Correlation of P
Data. The time and duratio
test run and the CEMS respo
be considered in correlatin
the CEMS final output (the
porting) to determine an int
CO concentration for each PTM test run.
Confirm that the pair of resulgs are on a con-
sistent moisture and O, concpntration basis.
Each integrated CEMS valuefshould then be
compared against the corresgonding average
PTM value. If the CO concgntration meas-
ured by the CEMS is normaljzed to a speci-
fied diluent concentration, the PTM results
shall be normalized to the saghe value.

2.1.6.4.5 Calculations. Sur§marize the re-
sults on a data sheet. Calculfpte the mean of
the PTM values and calculatg the arithmetic
differences between the PTM and the CEMS
data sets. The mean of the differences, stand-
ard deviation. confidence goefficient, and
CEMS RA should be calculaged using Equa-
tions 1 through 4.

, respectively.
least 21 min-
each of three

CEMS uses a
R) analyzer,
rnative inter-
n 10.1 of the

be approved
n cases, would
using method
p- Under this
ce test is per-
to the field
ence test in-
. and CO; cali-
of expected
table perform-
lyzer response
n 1 percent of
nge of the an-

ts. Conduct a
ecessary PTM
re conducted,
be rejected at
tal number of
must be great-
ata. including
rted.

M and CEMS
of each PTM
e time should
the data. Use
e used for re-
rated average

2.1.7 Equatio

2.1.7.1 Arithmetic Mean (
the difference of a data set

_ 1>
d=—2di

l’l-l

. Calculate d of
ing Equation 1.

[Eq. 1)

where:
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n=Number of data points.

n

d; = Algebraic sum of the
z individual differences d;.

i=1
When the mean of the differences of pairs
of data is calculated. correct the data for
moisture, if applicable.
2.1.7.2 Standard Deviation (S4). Calculate
Sa4 using Equation 2.

(Eq. 2)

2.1.7.3 Confidence Coefficient (CC). Cal-
culate the 2.5 percent error CC (one-tailed)
using Equation 3.

S
CC=1( g5 <

vn
where:

togrs=t-value (see Table 2.1-4).

(Eq. 3)

TABLE 2.1-4—t-Values

n- tuars n« ty.975 n« to.975
- O 12.706 7 2.447 | 12 2.201
4.303 8 2365 13 2.179
3.182 9 2.306 | 14 2.160
2776 { 10 2662 15 2.145
2.571 1" 2.228 | 16 2.131

«The values in this table are already corrected for n— 1 de-
grees of freedom. Use n equal to the number of individual val-
ues.

2.1.7.4 Relative Accuracy. Calculate the
RA of a set of data using Equation 4.

A [d]+lccl

x100  (Eq. 4)

where:

(di=Absolute value of the mean of the dif-
ferences (Equation 1).

{CCl=Absolute value of the confidence coeffi-
cient (Equation 3).

PTM=Average reference value.

2.1.7.5 Calibration Error.
using Equation §.

Calculate CE

d
CE =|—| x 100
ES

(Eq. 5)

where:
d=Mean difference between CEMS response
and the known reference concentration.



2.1.8 Reporting

At a minimum, summarize in t§
the results of the CD, RA, responfle time. and
CE test, as appropriate. Inclufe all data
sheets, calculations. CEMS data fecords, and
cylinder gas or reference matefial certifi-
cations.

2.1.9 Alternative Proced§re

2.1.9.1 Alternative RA Procedure Ration-
ale. Under some operating conditfons, it may
not be possible to obtain meanifgful results
using the RA test procedure. TQis includes

spikes are observed. It may be appropriate in
these circumstances to waive tle

a complete CEMS status check f@llowing the
manufacturer's written instrugtions. The

source, signal receiver, timing
functions, data acquisition and fata reduc-
tion functions, data recorders,

also have successfully passed the
requirements of the performandg
tions. Substitution of the alter
dure requires approval of the
ministrator.

ation of the CEMS is the respdpsibility of
the owner or operator. The ownerjor operator
must establish a QA program to dvaluate and
monitor CEMS performance. As § minimum,
the QA program must include:
2.1.10.1 A daily calibration ch@ck for each
monitor. The calibration must bg adjusted if
the check indicates the instrumgnt's CD ex-
ceeds the specification establishdll in section
2.1.4.5. The gases shall be injecteq as close to
the probe as possible to provideja check of
the entire sampling system. If angalternative
calibration procedure is desired fJe.g., direct
injections or gas cells). subject §o Adminis-
trator approval, the adequacy of this alter-
native procedure may be demongtrated dur-
ing the initial 7-day CD test. Pgriodic com-
parisons of the two procedures arg suggested.
2.1.10.2 A daily system audit} The audit
must include a review of the jcalibration
check data, an inspection of tHp recording
system, an inspection of the cdnhtrol panel
warning lights, and an inspectiorgof the sam-
ple transport and interface system (e.g..
flowmeters, filters), as appropriatg.

2.1.10.3 A quarterly calibration error (CE)
test. Quarterly RA tests may be substituted
for the CE test when approved by the Direc-
tor on a case-by-case basis.

2.1.10.4 An annual performance specifica-
tion test.

2.1.11 References

1. Jahnke, James A. and G.J. Aldina.
‘“‘Handbook: Continuous Air Pollution
Source Monitoring Systems.” U.S. Environ-
mental Protection Agency_ Technology
Transfer. Cincinnati, Ohio 45268, EPA-625/6-
79-005. June 1979.

2. "Gaseous Continuous Emissions Mon-
itoring Systems-Performance Specification
Guidelines for SO,, NOx, CO;, O, and TRS."
U.S. Environmental Protection Agency
OAQPS. ESED., Research Triangle Park,
North Carolina 27711, EPA-450/3-82-026, Octo-
ber 1982.

3. ""Quality Assurance Handbook for Air
Pollution Measurement Systems: Volume 1.
Principles.” U.S. Environmental Protection
Agency ORD/EMSL, Research Triangle Park,
North Carolina, 27711, EPA-600/9-76-006, De-
cember 1984.

4. Michie, Raymond, M. Jr., et. al., “Per-
formance Test Results and Comparative
Data for Designated Reference Methods for
Carbon Monoxide,” U.S. Environmental Pro-
tection Agency ORD/EMSL, Research Tri-
angle Park, North Carolina, 27711, EPA-600/
S4-83-013, September 1982.

5. Ferguson, B.B.., R.E. Lester, and W.J.
Mitchell, “‘Field Evaluation of Carbon Mon-
oxide and Hydrogen Sulfide Continuous
Emission Monitors at an 0il Refinery,”” U.S.
Environmental Protection Agency, Research
Triangle Park. North Carolina, 27711, EPA-
600/4-82-054, August 1982.

2.2 Performance Specifications for Continuous
Emission Monitoring of Hydrocarbons for In-
cinerators, Boilers, and Industrial Furnaces
Burning Hazardous Waste

2.2.1 Applicability and Principle

2.2.1.1 Applicability. These performance
specifications apply to hydrocarbon (HC)
continuous emission monitoring systems
(CEMSs) installed on incinerators, boilers,
and industrial furnaces burning hazardous
waste. The specifications include procedures
which are intended to be used to evaluate
the acceptability of the CEMS at the time of
its installation or whenever specified in reg-
ulations or permits. The procedures are not
designed to evaluate CEMS performance over
an extended period of time. The source owner
or operator is responsible for the proper cali-
bration, maintenance, and operation of the
CEMS at all times.

2.2.1.2 Principle. A gas sample is ex-
tracted from the source through a heated
sample line and heated filter (except as pro-
vided by section 2.2.10) to a flame ionization
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detector (FID). Results are re
ume concentration equivalen
Installation and measurement
ifications, performance and equ
fications, test and data red
dures, and brief quality assura
are included in the specificati
tion drift, calibration error,
time tests are conducted to d
formance of the CEMS with
tions.

rted as vol-
of propane.

ns. Calibra-
nd response
ermine con-
e specifica-

2.2.2 Definitions

2.2.2.1 Continuous Emissio
System (CEMS). The total equij
acquire data, which includes s
tion and transport hardware,
recording and processing hard
ware. The system consists of
major subsystems:

2.2.2.1.1 Sample Interface. T
the systemn that is used for o
the following: Sample acquis
transportation, sample conditi
tection of the analyzer from
the stack effluent.

2.2.2.1.2 Organic Analyzer. T|
the system that senses orga
tion and generates an output pi
the gas concentration.

2.2.2.1.3 Data Recorder. Th
the system that records a per
of the measurement values.
corder may include automati
tion capabilities.

2.2.2.2 Instrument Measure
The difference between the
maximum concentration that
ured by a specific instrument.
is often stated or assumed to
range expressed only as the ma

2.2.2.3 Span or Span Value.
strument measurement range.

2.2.2.4 Calibration Gas. A
centration of a gas in an appr

Monitoring
re, and soft-

or more of
ion, sample
ing. or pro-
e effects of

at portion of
concentra-
portional to

portion of

data reduc-

ent Range.
inimum and
an be meas-
he minimum
zero and the
imum.

ull scale in-

known con-
riate diluent

gas.

2.2.2.5 Calibration Drift (
ference in the CEMS output
the established reference value
period of operation during whi
uled maintenance, repair,
takes place. A CD test is perf
onstrate the stability of the
tion over time.

2.2.2.6 Response Time. The
between the start of a step cha
tem input (e.g.. change of c
and the time when the data re
95 percent of the final value.

2.2.2.7 Accuracy. A measur
ment between a measured va
cepted or true value, express
centage difference between
measured values relative to
For these performance specif
racy is checked by conductin
error (CE) test.

no unsched-
adjustment
med to dem-
EMS calibra-

ime interval

as the per-
he true and
e true value.
ations, accu-
a calibration

2.2.2.8 Calibration Error (CE). The dif-
ference between the concentration indicated
by the CEMS and the known concentration
of the cylinder gas. A CE test procedure is
performed to document the accuracy and lin-
earity of the monitoring equipment over the
entire measurement range.’

2.2.2.9 Performance Specification Test
(PST) Period. The period during which CD,
CE. and response time tests are conducted.

2.2.2.10 Centroidal Area. A concentric area
that is geometrically similar to the stack or
duct cross section and is no greater than 1
percent of the stack or duct cross-sectional
area.

2.2.3 Installation and Measurement Location
Specifications

2.2.3.1 CEMS Installation and Measure-
ment Locations. The CEMS shall be installed
in a location in which measurements rep-
resentative of the source’s emissions can be
obtained. The optimum location of the sam-
ple interface for the CEMS is determined by
a number of factors, including ease of access
for calibration and maintenance, the degree
to which sample conditioning will be re-
quired, the degree to which it represents
total emissions, and the degree to which it
represents the combustion situation in the
firebox. The location should be as free from
in-leakage influences as possible and reason-
ably free from severe flow disturbances. The
sample location should be at least two equiv-
alent duct diameters downstream from the
nearest control device, point of pollutant
generation, or other point at which a change
in the pollutant concentration or emission
rate occurs and at least 0.5 diameter up-
stream from the exhaust or control device.
The equivalent duct diameter is calculated
as per 40 CFR part 60, appendix A, method 1,
section 2.1. If these criteria are not achiev-
able or if the location is otherwise less than
optimum, the possibility of stratification
should be investigated as described in sec-
tion 2.2.3.2. The measurement peint shall be
within the centroidal area of the stack or
duct cross section.

2.2.3.2 Stratification Test Procedure.
Stratification is defined as a difference in ex-
cess of 10 percent between the average con-
centration in the duct or stack and the con-
centration at any point more than 1.0 meter
from the duct or stack wall. To determine
whether effluent stratification exists. a dual
probe system should be used to determine
the average effluent concentration while
measurements at each traverse point are
being made. One probe, located at the stack
or duct centroid. is used as a stationary ref-
erence point to indicate the change in efflu-
ent concentration over time. The second
probe is used for sampling at the traverse
points specified in 40 CFR part 60 appendix
A, method 1. The monitoring system samples
sequentially at the reference and traverse
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|
E
;
F

points throughout the testing
minutes at each point.

2.2.4 CEMS Performance agd Equipment
Specifications

If this method is applied infhighly explo-
sive areas, caution and care ghall be exer-
cised in choice of equipment}and installa-
tion.

2.2.4.1 Flame Ionization tector (FID)
Analyzer. A heated FID analyjer capable of
meeting or exceeding the reuirements of
these specifications. Heated §ystems shall
maintain the temperature of the sample gas
between 150 °C (300 °F) and §5 °C (350 °F)
throughout the system. This rqquires all sys-
tem components such as the grobe, calibra-
tion valve, filter, sample lings. pump, and
the FID to be kept heated at 1l times such
that no moisture is condensed put of the sys-
tem.

riod for five

NOTE: As specified in th¢ regulations.
unheated HC CEMs may be corfsidered an ac-
ceptable interim alternativ§ monitoring

technique. For additional not
2.2.10. The essential componen
urement system are described

2.2.4.1.1 Sample Probe. Sta

, see section
of the meas-

2.2.4.1.2 Sample Line. Stai
Teflon tubing to transport th
analyzer.

NOTE: Mention of trade nar§es or specific
products does not constitute e§dorsement by
the Environmental ProtectionAgency.

2.2.4.1.3 Calibration Valve JAssembly. A
heated three-way valve assergbly to direct
the zero and calibration gasds to the ana-
lyzer is recommended. Other nethods. such
as quick-connect lines. to rodte calibration
gas to the analyzers are applicgble.

2.2.4.1.4 Particulate Filter. An in-stack or
out-of-stack sintered stainlesq steel filter is
recommended if exhaust g particulate
loading is significant. An outfof-stack filter
must be heated.

2.2.4.1.5 Fuel. The fuel sp§cified by the
manufacturer (e.g., 40 percegt hydrogen/60
percent helium, 40 percent hydrogen/60 per-
cent nitrogen gas mixtures, §r pure hydro-
gen) should be used.

2.2.4.1.6 Zero Gas. High pgrity air with
less than 0.1 parts per millfpn by volume
(ppm) HC as methane or carbo@ equivalent or
less than 0.1 percent of t span value,
whichever is greater.

2.2.4.1.7 Calibration Gase Appropriate
concentrations of propane gag§ (in air or ni-
trogen). Preparation of the calibration gases
should be done according to fhe procedures
in EPA Protocol 1. In additior}, the manufac-
turer of the cylinder gas shguld provide a
recommended shelf life for e§ch calibration
gas cylinder over which thef concentration
does not change by more tigan +2 percent
from the certified value.
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2.2.4.2 CEMS Span Value. 100 ppm pro-
pane.

2.2.4.3 Daily Calibration Gas Values. The
owner or operator must choose calibration
gas concentrations that include zero and
high-level calibration values.

2.2.4.3.1 The zero level may be between 0
and 20 ppm (zero and 20 percent of the span
value).

2.2.4.3.2 The high-level - concentration
shall be between 50 and 90 ppm (50 and 90 per-
cent of the span value). .

2.2.4.4 Data Recorder Scale. The strip
chart recorder, computer, or digital recorder
must be capable of recording all readings
within the CEMS's measurement range and
shall have a resolution of 0.5 ppm (0.5 percent
of span value).

2.2.4.5 Response Time. The response time
for the CEMS must not exceed 2 minutes to
achieve 95 percent of the final stable value.

2.2.4.6 Calibration Drift. The CEMS must
allow the determination of CD at the zero
and high-level values. The CEMS calibration
response must not differ by more than 13
ppm (£3 percent of the span value) after each
24-hour period of the 7-day test at both zero
and high levels.

2.2.4.7 Calibration Error. The mean dif-
ference between the CEMS and reference val-
ues at all three test points listed below shall
be no greater than 5 ppm (£5 percent of the
span value).

2.2.4.7.1 Zero Level. Zero to 20 ppm (0 to 20
percent of span value).

2.2.4.7.2 Mid-Level. 30 to 40 ppm (30 to 40
percent of span value).

2.2.4.7.3 High-Level. 70 to 80 ppm (70 to 80
percent of span value).

2.2.4.8 Measurement and Recording Fre-
quency. The sample to be analyzed shall pass
through the measurement section of the ana-
lyzer without interruption. The detector
shall measure the sample concentration at
least once every 15 seconds. An average emis-
sion rate shall be computed and recorded at
least once every 60 seconds.

2.2.4.9 Hourly Rolling Average Calcula-
tion. The CEMS shall calculate every minute
an hourly rolling average, which is the arith-
metic mean of the 60 most recent l-minute
average values.

2.2.4.10 Retest. If the CEMS produces re-
sults within the specified criteria. the test is
successful. If the CEMS does not meet one or
more of the criteria. necessary corrections
must be made and the performance tests re-
peated.

2.2.5 Performance Specification Test (PST)
Periods

2.2.5.1 Pretest Preparation Period. Install
the CEMS, prepare the PTM test site accord-
ing to the specifications in section 2.2.3, and
prepare the CEMS for operation and calibra-
tion according to the manufacturer’'s written
instructions. A pretest conditioning period



similar to that of the 7-day CD
ommended to verify the operatio
the CEMS.

2.2.5.2 Calibration Drift T
While the facility is operating u
conditions. determine the magn
CD at 24-hour intervals for seven
days according to the procedure
tion 2.2.6.1. All CD determinati
made following a 24-hour pe
which no unscheduled mainten
or adjustment takes place. If the
unit is taken out of service dur
period. record the onset and dur
downtime and continue the CD t
unit resumes operation.

est is rec- the CEMS response and subtract this value

| status of from the reference (calibration gas) value.
To meet the specification, none of the dif-

t Period. ferences shall exceed 3 ppm.

er normal 2.2.6.1.2 Calculations. Summarize the re-

ude of the sults on a data sheet. An example is shown in

onsecutive  Figure 2.2-1. Calculate the differences be-

ven in sec- tween the CEMS responses and the reference
s must be yalues.

' 2.2.6.2 Response Time. The entire system
ce, repair.  jpcluding sample extraction and transport,
ombustion  gample conditioning. gas analyses, and the
data recording is checked with this proce-
dure.

2.2.6.2.1 Introduce the calibration gases at
the probe as near to the sample location as

2.2.5.3 Calibration Error Te and Re- : .
. - possible. Introduce the zero gas into the sys-
sponse Time Test Periods. Conduct the CE 1
and response time tests during §he CD test tem. When the system output has stabilized

(no change greater than 1 percent of full

period. scale for 30 sec). switch to monitor staek ef-
duzr.ezrés Performance Specification{ Test Proce- fluent and wait for a stable value. Record the

time (upscale response time) required to
reach 95 percent of the final stable value.
2.2.6.2.2 Next, introduce a high-level cali-
bration gas and repeat the above procedure.
Repeat the entire procedure three times and
calibration determine the mean upscale and downscale
as close to response times. The longer of the two means
ctical. The IS the system response time.
omponents 2.2.6.3 Calibration Error Test Procedure.
If periodic 2.2.6.3.1 Sampling Strategy. Challenge the
are made CEMS with zero gas and EPA Protocol 1 cyl-
n settings. inder gases at measurement points within
ely before the ranges specified in section 2.2.4.7.
in such a 2.2.6.3.1.1 The daily calibration gases. if
ed. Record Protocol 1. may be used for this test.

2.2.6.1 Calibration Drift Test.

2.2.6.1.1 Sampling Strategy.
CD test at 24-hour intervals fo
secutive days using calibration
two daily concentration levels
section 2.2.4.3. Introduce the tw
gases into the sampling system
the sampling probe outlet as p
gas shall pass through all CEM
used during normal sampling.

nduct the
seven con-
ases at the
pecified in

conduct the CD test immedi
these adjustments, or conduct
way that the CD can be determ
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SOURCE: DATE:
MONITOR: LOCATION:
SERIAL NUMBER: l : SPAN:
CALIBRATION MONITOR PERCENT
DAY | DATE TIME VALUE RESPONSE | DIFFERENCE | OF SPAN"
. .
2
ZEROY 3 ana
LOW 4
LEVEL
. 5
(]
7
1
e
HGH | 3
LEVEL *
5
[.)
7

'Aua#.wnCduh:s:%c!qununhénluamnndqt

Figure 2.2-] Calibration Drift Determination
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sanpling mode. The calib
system as close to the s
through all filters, sc
used during normal sampli
at each measurement point
injection should be for a

surfaces are conditioned.

exanple data sheet is sho
the instrument response a
Calculate three CE result

is used in CE caléulacion R

2.2.7

vhere:

2.2.8

response time, and CE te

ate the CENS as nearly as possible {n its normal
tion gas should be injected into the sampling

2.2.6.3.1.2 0p

ling probe outlet as practical and shall pass

ors, conditioners, and other monitor components

. Challenge the CEMS three non-consecutive times
nd record the responses. The duration of each gas

ufficient period of time to ensure that the CEMS

2.2.6.3.2 Calcllations. Summarize the results on a data sheet. An

in Figure 2.2-2. Average the differences between
the certified cylinder gas value for each gas.

according to Equation 1. No confidence coefficient

Eguations

2.2.7.1 Calibrgtion Error. Calculate CE using Equatfon 1.

CE-]a | x 140 (Eq. 1)
FS

d = Mean differgnce between CEMS response and the known reference
concentratign. .

Reporting

At a minimum, s rize in tabular form the results of the CD,
, as appropriate. Include all data sheets, calcula-

tions, CEMS data records,] and cylinder gas or reference material certifica-

tions.
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SOURCE:

DATE:

MON(TOR:

LOCATION:

SERIAL NUMBER:

SPAN:

RUN CALIBRA

NUMBER

VALUE

MONITOR
RESPONSE

DIFFERENCE

Zero/Low Mid

1-2Zer0

3 - High

4 - Md

5 - Zero

8 - High

7- Zero

9 - High

MEAN DIFFERENCE =
CALIBRATION ERROR =

High

%

Figure 2.2-2 Calfbration Error Determination
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2.2.9 Quality Assurance

Proper calibration, maintenan
ation of the CEMS is the res
the owner or operator. The owne
must establish a QA program to
monitor CEMS performance. As
the QA program must include:

2.2.9.1 A daily calibration ch
monitor. The calibration must
the check indicates the instrum
ceeds 3 ppm. The gases shall be
close to the probe as possible
check of the entire sampling s
alternative calibration procedu
(e.g.. direct injections or gas c
to Administrator approval, the

minimum,

k for each
adjusted if
t's CD ex-
injected as
provide a
tem. If an
is desired

this alternative procedure m be dem-
onstrated during the initial 7-dgy CD test
Periodic comparisons of the twq procedures
are suggested.

2.29.2 A daily system auditd The audit
must include a review of the Jcalibration
check data. an inspection of tlg recording

system, an inspection of the c
warning lights, and an inspectio
ple transport and interface s
flowmeters, filters), as appropria

2.2.9.3 A quarterly CE test. Q)
tests may be substituted for
when approved by the Director
case basis.

trol panel
of the sam-

a case-by-

2.2.8.4 An annual performan specifica-
tion test.

2.2.10 Alternative Measurementf§lechnique

The regulations allow gas nditioning

systems to be used In conju
unheated HC CEMs during an in
This gas conditioning may inclu
not less than 40 °F and the use o
traps to reduce the moisture col
ple gas entering the FID to les

rim period.
cooling to
condensate
ent of sam-
than 2 per-

cent. The gas conditioning systegn. however.
must not allow the sample gag to bubble
through the condensate as this wpuld remove
water soluble organic compoun All com-

ponents upstream of the conditi
should be heated as described in
to minimize operating and
problems.

2.2.11

1. Measurement of Volatile O
pounds-Guideline Series. U.S. E
Protection Agency., Research Tr

References

North Carolina. 27711, EPA-450/2478-041, June
1978.
2. Traceability Protocol for [Establishing

True Concentrations of Gases Uged for Cali-
bration and Audits of Contingous Source
Emission Monitors (Protocol Nojl1). U.S. En-

vironmental Protection Agency DRD/EMSL,
Research Triangle Park, Nor Carolina.
27711, June 1978.

3. Gasoline Vapor Emission ] Laboratory

Evaluation-Part 2. U.S. Enviror!nental Pro-

tection Agency, OAQPS. Research Triangle
Park,. North Carolina. 27711, EMB Report No.
76-GAS-6, August 1975.

3.0 SAMPLING AND ANALYTICAL METHODS

NOTE: The sampling and analytical meth-
ods to the BIF manual are published in “‘Test
Methods for Evaluating Solid Waste., Phys-
ical/Chemical Methods.,”” EPA Publication
SW-846, as incorporated by reference in
§260.11 of this chapter.

SECTION 4.0 PROCEDURE FOR ESTIMATING THE
TOXICITY EQUIVALENCY OF CHLORINATED
DIBENZO-P-DIOXIN AND DIBENZOFURAN
CONGENERS

PCDDs and PCDFs must be determined
using the method given in section 3.4 of this
document. In this method, individual
congeners or homologues! are measured and
then summed to yield a total PCDD/PCDF
value. No toxicity factors are specified in the
method to compute risks from such emis-
sions.

For the purpose of estimating risks posed
by emissions from boilers and industrial fur-
naces. however, specific congeners and hom-
ologues must be measured using the specified
method and then multiplied by the assigned
toxicity equivalence factors (TEFs), using
procedures described in “‘Interim Procedures
for Estimating Risks Associated with Expo-
sures to Mixtures of Chlorinated Dibenzo-p-
Dioxins and Dibenzofurans (CDDs and CDFs)
and 1989 Update,”” EPA/625/3-89/016, March
1989. The resulting 2.3,7,8-TCDD equivalents
value is used in the subsequent risk calcula-
tions and modeling efforts as discussed in
the BIF final rule.

The procedure for calculating the 2,3.7.8-
TCDD equivalent is as follows:

1. Using method 23, determine the con-
centrations of 2,7.3.8-congeners of various
PCDDs and PCDFs in the sample.

2. Multiply the congener concentrations in
the sample by the TEF listed in Table 4.0-1
to express the congener concentrations in
terms of 2,3.7.8-TCDD equivalent. Note that

iThe term ‘‘congener’’ refers to any one
particular member of the same chemical
family: e.g.. there are 75 congeners of
chlorinated dibenzo-p-dioxins. The term
“homologue’ refers to a group of struc-
turally related chemicals that have the same
degree of chlorination. For example, there
are eight homologues of CDs.
monochlorinated through octachlorinated.
Dibenzo-p-dioxins and dibenzofurans that are
chlorinated at the 2.3.7, and 8 positions are
denoted as '‘2378"' congeners, except when
23,7.8-TCDD is uniquely referred to: e.g..
1.2.3.7.8-PeCDF and 2.3.4.7.8-PeCDF are both
referred to as '‘2378-PeCDFs."
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congeners not chlorinated at 2,3.%

and 8 posi-

tions have a zero toxicity fadgor in this

table.
3. Add the products obtained

step 2, to

obtain the total 2.3,7,8-TCDD equivalent in

the sample.

Sample calculations are provifled in EPA

document No. EPA/625/3-89/016,

arch 1989,

which can be obtained from thq EPA, ORD

Publications Office. Cincinnati,
no. 513-569-7562).

Dhio (Phone

TABLE 4.0-1 .—-—2.3,7.8—TCDD$':OXICITY

EQUIVALENCE FACTORS (T

s)1

Compound -TEFs, 89
Mono-, Di-, and TrCDDS ........ccvccriiivevicsneefunes 0
2,3,7,8-TCOD 1
Other TCDDs 0
2,3,7,8-PeCDD 0.5
Other PeCDDs 0
2,3,7,8-HxCDD 0.1
Other HxCDDs 0
2,3,7,6-HpCDD 0.01
Other HpCDODs 0
ocDD 0.001
Mono-, Di-, and TriCDFs ......cccocvvcivvvcrnecnn e 0
2,3,7,8-TCDF 0.1
Other TCDFs o]
1,2,3,7,8-PeCDF 0.05
2,3,4,7,8PeCOF 0.5
Cther PeCDFs 0
2378-HxCDFs 0.1
Other HxCDFs 0
2378-HpCDFs 0.01
Other HpCDFs 0
OCDF 0.001

Reference: Adapted from NATO/CCMS, 1

'Interim Procedures for Estimating Ris
Exposures to Mixtures of Chlorinated Dibe
Dibenzofurans {CDDs and CDFs) 1989 U
89/016, March 1989.

SECTION 5.0 HAZARDOUS WASTE
AIR QUALITY SCREENING PR

The HWCAQSP is a combine
reference table approach for c
estimating short-term and an
facility impacts for stack e
procedure is based on extensi
modeling of 11 generic source t
set of adjustment factors for
nual average concentrations fro
concentrations. Facility impac
termined based on the select
stack or on multiple stacks, in
pacts from each stack are est
rately and then added to prod
facility impact.

This procedure is most useful
with multiple stacks, large s
erty boundary distances. and
rain between | and 5 km from t
ensure a sufficient degree of
the HWCAQSP may not be us
five screening procedure limi
below are true:

¢ The facility is located in a
less than 1 km wide;

Associated with
o-p-Dioxins and
ate EPA/625/3—

OMBUSTION
EDURE

calculation/
ervatively
al average
sions. The
short-term
s and on a
imating an-
short-term
may be de-
waorst-case
hich the im-
mated sepa-
ce the total

or facilities
rce-to-prop-
omplex ter-

facility. To
nservatism,
if any of the
tions listed

arrow valley

¢ The facility has a stack taller than 20 m
and is located such that the terrain rises to
the stack height within 1 km of the facility:

e The facility has a stack taller than 20 m
and is located within 5 km of the shoreline of
a large body of water:

» The facility property line is within 200 m
of the stack and the physical stack height is
less than 10 m; or

¢ On-site receptors are of-concern, and
stack height is less than 10 m.

If any of these criteria are met or the Di-
rector determines that this procedure is not
appropriate, then detailed site-specific mod-
eling or modeling using the ‘‘Screening Pro-
cedures for Estimating the Air Quality Im-
pact of Stationary Sources,” EPA -450/4-88-
010, Office of Air Quality Planning and
Standards, August 1988, is required. Detailed
site-specific dispersion modeling must con-
form to the EPA ‘“‘Guidance on Air Quality
Models (Revised)', EPA 450/2-78-027R. Office
of Air Quality Planning and Standards. Re-
search Triangle Park, North Carolina. July
1986. This document provides guidance on
both the proper selection and regulatory ap-
plication of air quality models.

Introduction

The Hazardous Waste Combustion Air
Quality Screening Procedure (HWCAQSP)
(also referred to hereafter as ‘‘the screening
procedure” or ‘‘the procedure’) provides a
quick. easy method for estimating maximum
(hourly) and annual average ambient air im-
pacts associated with the combustion of haz-
ardous waste. The methodology is conserva-
tive in nature and estimates dispersion coef-
ficients! based on facility-specific informa-
tion.

The screening procedure can be used to de-
termine emissions limits at sites where the
nearest meteorological (STAR) station is not
representative of the meteorology at the
site. If the screen shows that emissions from
the site are adequately protective, then the
need to collect site-specific meteorological
data can be eliminated.

The screening procedure is generally most
helpful for facilities meeting one or more of
the following conditions:

¢ Multiple stacks with substantially dif-
ferent release specifications (e.g.. stack
heights differ by >50 percent, exit tempera-
tures differ by >50 °K, or the exit flow rates
differ by more than a factor of 2).

¢ Terrain located between 1 km and 5 km
from the site increases in elevation by more
than the physical height of the shortest
stack (i.e.. the facility is located in complex
terrain). or

1The term dispersion coefficient refers to
the change in ambient air concentration (ug/
m?d) resulting from a source with an emission
rate of 1 g/sec.
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¢ Significant distance betw
ty's stacks and the site boun
on determining whether a dist.
icant'' is provided in Step 6(B
dure].

Steps 1 through 9 of the sc
dure present a simplified met;
mining emissions based on t

v

n the facili-
ry [guidance
ce is ‘‘signif-
of the proce-

ening proce-
od for deter-
e use of the

shows that desired feed rates
sions that exceed allowable li
maore pollutants, a refined an
ine the emissions from each
conducted. This multiple-sta
presented in Step 10.

The steps involved in scree
ogy are as follows:

Step 1. Define Source Charact

Step 2. Determine the Appli
Screening Procedure

Step 3. Select the Worst-Case

Step 4. Verify Good Engine
{GEP) Criteria

Step 5. Determine the Ef
Height and Terrain-Adju
Stack Height

Step 6. Classify the Site as Ur

Step 7. Determine Maximum
efficients

Step 8. Estimate Maximum
Concentrations

ctive Stack
ed Effective

Ambient Air

Step 9. Determine Compliange With Regu-
latory Limits
Step 10. Multiple Stack Meth
Step 1: Define Source Chaguacteristics
Provide the following sourcegdata: ?

Stack Data: Stack No.

Stack No.
3

Physical stack height
[(£1) T
Exhaust temperature
(24 J———
Flow rate (m3/sec) ...

Nearby Building Dimepsions

Consider all buildings withfh five building
heights or five maximum projgcted widths of
the stack(s). For the building gvith the great-
est height, fill in the spaces b@ow.

Building Height (m)
Maximum projected building lidth (m) —

2Worksheet space is provjded for three
stacks. If the facility has adgitional stacks,
copy the form and revise stacl identification
numbers for 4, 5, etc.

Nearby Terrain Data

Determine maximum terrain rise for the
following three distance ranges from the fa-
cility (not required if the highest stack is
less than 10 m in height):

(m) (m) (m)
0-0.5 km 0-2.5 km 0-5 km
Distance from facility to nearest shoreline

(km)
Valley width (km)

Step 2: Determine the Applicability of the
Screening Procedure

Fill in the following data:

Is the facility in a valley < km in
width? =
Is the terrain rise within 1 km of
the facility greater than the
physical stack height of the
tallest stack? (Only applies to
stacks €20 meters in height) .....
Is the distance to the nearest
shoreline <5 km? (Only applies
to facilities with stacks <20 me-
ters in height) ...
For the building listed in Step 1,
is the closest property bound-
ary <5 times the building
height or <5 times the maxi-
mum projected building width?
(Only applies to facilities with
a stack height <2.5 times the
building height} ...l

If the answer is ‘‘no” to all the preceding
questions, then the HWCAQSP is acceptable.
If the answer to any question is “yes™, the
procedure is not acceptable.

Step 3: Select the Worst-Case Stack

If the facility has several stacks, a worst-
case stack must be chosen to conservatively
represent release conditions at the facility.
Follow the steps below to identify the worst-
case stack.

Apply the following equation to each
stack:

K=HVT
where:

K=an arbitrary parameter accounting for the
relative influence of the stack height and
plume rise.

H=Physical stack height (m)

V=Flow rate (m?%sec)

T=Exhaust temperature (°K)

Complete the following table to compute
the "K'’ value for each stack:
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Select the stack with the jlowest “K'
value. This is the worst-case st§ck that will
be used for Steps 4 through 9.

Worst-Case Stack is identifigd as Stack
No.

Step 4: Verify Good Engineerirjg Practice
(GEP) Criteria

Confirm that the selected wo
meets Good Engineering Practi
teria. The stack height to be usel in the sub-
sequent steps of this procedure Jnust not be
greater than the maximum GE®. Maximum
and minimum GEP stack height} are defined
as follows:

CEP (minimum)=H+(1.5xL)

GEP (maximum)=greater of
H+(1.5xL)

where:

H=height of the building select§d in Step 1
measured from ground level plevation at
the base of the stack

L=the lesser dimension of the h¢ight or pro-
Jjected width of the building selected in
Step 1

Record the following data fof
case stack:

Stack height (m)=

H(m)=

L(m)=

Then compute the following:
GEP {minimum) (m)=
GEP (maximum) (m)=

.* If the physical height of t};%worst—case

t-case stack
(GEP) cri-

65 m or

the worst-

stack exceeds the maximum GHP, then use
the maximum GEP stack heightf§for the sub-
sequent steps of this analysis;

¢ If the physical height of th§ worst-case
stack is less than the minimunf GEP, then
use generic source number 11 as fhe selected
source for further analysis and{proceed di-
rectly to Step 6;

¢ If the physical height of th§ worst-case
stack is between the minimurmf and maxi-
mum GEP, then use the actyal physical
stack height for the subsequent §teps of this
analysis.

Step 5: Determine the Effedtive Stack
Height and the Terrain-Adjustpd Effective
Stack Height (TAESH)

The effective stack height is ap important
factor in dispersion modeling. e effective
stack height is the physical hdight of the
stack plus plume rise. As specifidd in Step 4,
the stack height used to estimafe the effec-
tive stack height must not excded GEP re-

quirements. Plume rise is a fungtion of the
stack exit gas temperature and flpw rate.

In this analysis, the effective ftack height
is used to select the generic sourfe that rep-
resents the dispersion character§tics of the
facility. For facilities located infflat terrain
and for all facilities with worstfcase stacks
less than or equal to 10 meters irf height. ge-

neric source numbers are selected strictly on
the basis of effective stack height. In all
other cases. the effective stack height is fur-
ther adjusted to take into account the ter-
rain rise near the facility. This ‘‘terrain-ad-
Justed effective stack height” (TAESH) is
then used to select the generic source num-
ber that represents the dispersion character-
istics of the facility. Follow the steps below
to identify the effective stack height, the
TAESH (where applicable), and the cor-
responding generic source number.

(A) Go to Table 5.0-1 and find the plume
rise value corresponding to the stack tem-
perature and exit flow rate for the worst-
case stack determined in Step 3.

(m)
(B) Add the plume rise to the GEP stack

height of the worst-case stack determined in
Steps 3 and 4.

Plume rise=

Effective

Plume rise stack height
(m)

GEP stack . -
height (m) (m) -

+ =

(C) Go to the first column of Table 5.0-2
and identify the range of effective stack
heights that includes the effective stack
height estimated in Step 5(B). Record the ge-
neric source number that corresponds to this
range.

Generic source number=

(D) If the source is located in flat terrain3,
or if the generic source number identified in
Step 5(C) above is 1 or 11 (regardless of ter-
rain classification), use the generic source
number determined in Step 5(C) and proceed
directly to Step 6. Otherwise, continue to
Step 5(E).

(E) For those situations where the condi-
tions in Step 5(D) do not apply, the effective
stack height must be adjusted for terrain.
The TAESH for each distance range is com-
puted by subtracting the terrain rise within
the distance range from the effective stack
height.4

3The terrain is considered flat and terrain
adjustment factors are not used if the maxi-
mum terrain rise within 5 km of the facility
(see Step 1) is less than 10 percent of the
physical stack height of the worst-case
stack.

*Refer to Step 1 for terrain adjustment
data. Note that the distance from the source
to the outer radii of each range is used. For
example, for the range >0.5-2.5 km. the maxi-
mum terrain rise in the range 0.0-2.5 km is
used.
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E TABLE 5.0-1.—ESTIMATED PLUMEhRISE (IN METERS) BASED ON STACK EXIT FLOW RATE AND GAS
E TEMPERATURE
:

Exhaust Temperature (°K)
Flow rate (m3/s) <325 459_ %59%_ 4&%’ 445:9— 5509%— 66%%— 7-;9.()9— 890909_ ‘1940;)9- >1499
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 1 1 1
0 0 0 0 1 1 2 3 -3 3 4
0 0 1 3 4 4 6 6 7 8 9
0 1 2 5 6 7 9 10 1" 12 13
1 2 4 6 8 10 12 13 14 15 17
2 3 5 8 10 12 14 16 17 19 21
3 [ 8 12 15 17 20 22 22 23 24
4 6 10 15 19 21 23 24 25 26 27
4 7 12 18 22 23 25 26 27 28 29
5 8 13 20 23 24 26 27 28 29 3t
6 10 17 23 25 27 29 30 31 32 34
7 12 20 25 27 29 31 32 33 35 36
8 14 22 26 29 31 33 35 36 37 39
9 16 23 28 30 32 35 36 ar ag 41
10 17 24 29 32 34 36 38 39 41 42
12 21 26 31 34 36 39 41 42 44 46
14 22 27 a3 36 39 42 43 45 47 49
16 23 29 35 38 41 44 46 47 49 1
17 25 30 36 40 42 48 48 49 51 54
19 26 a1 38 42 44 48 50 51 53 s6
. 21 26 32 39 43 46 49 52 53 55 58
120.0-139.9 . 22 28 35 42 46 49 52 55 56 59 61
140.0-159.9 . 23 30 36 44 48 51 55 58 59 62 65
160.0~179.9 . 25 31 38 46 50 54 58 60 62 65 67
180.0-199.9 .... 26 32 40 48 52 56 60 63 65 67 70
>199.9 26 a3 41 49 54 58 62 65 67 69 73
TABLE 5.0-2—Selection of Genﬁric Source TaBLE 5.0-3.—Classification of Land Use
Number Types—Continued
. . Generic .
Effective stack height (m) source No. Type ! Description Lér:saignt:ﬁgur:gl
<10.0 1 Cl Commercial ......cccceeccmeerencessaeese Urban
10.0-14.8 2 Rt Common Residential (Normal | Rural
15.0-19.9 3 Easements).
20.0-24.9 4 p Compact Residential (Single | Urban
25.0-30.9 5 Family).
31.0-41.9 6 R3 Compact Residential  (Mutti- | Rural
42.0-52.9 7 Family).
53.0-64.9 8 R4 Estate Residential (Multi-Acre | Rural
65.0-122.9 9 Plots).
&i:;ash :? At Metropolitan Natural .... Rural
A2 Agricuttural Rural
A3 Undeveloped (Grasses/Weeds) | Rural
TABLE 5.0-3.—Classification ofland Use A4 Undeveloped (Heavily Wooded) | Rural
Types A5 Water Surfaces ........c.cocoeveaeeenne Rurat
1EPA, Guideline on Air Quality Models (Revised), EPA—-
Type* Description Urban or rural 450/2-78-027R, Office of Air Quality Planning and Standards,
designation Research Triangle Park, North Carolina, July, 1986.
. 2 Auer, August H. Jr., “Correlation of Land Use and Cover
" Heavy Industrial Prban with meteorological Anomalies,” Journal of Applied Meteor-
2 Light/Moderate Industrial ... Prban ology, pp. 636643, 1978.
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Maximum terrain—rise (m)

ee step 1) TAESH(m)

Distance range (km) E"m'i’s::':g (BI)S]]ht (m  _
0.0-05 .ot -
>0.5-2.5 ... . -
>2.545.0 coeerienneimereinnnenannnns

If the terrain rise for any of the distance
ranges is greater than the effegtive stack
height. set the TAESH equal to zgro and use
generic source number 1 for th@t distance
range.

Record the generic source nughbers from
Table 5.0-2 based on each of the TAESH val-
ues.

Distance range
k

(km) Generic source No. (after ter#in adjustment)

Step 6: Classify the Site as Urbgn or Rural
(A) Classify the land use near fhe facility

as either urban or rural by detegmining the
percentage of urban land use types (as de-
fined in Table 3; for further guidgnce see the
footnoted references) that fall wighin 3 km of

the facility.®

Method
Used to
Esti-
mate
Percent
Urban
Land
Use:

Visual Plagimeter

Esti- Urban

mated
Per-
cent-
ages.

RUIJPI

If the urban land use percengage is less
than or equal to 30 percent basedon a visual

ral areas.
-type areas
resolution
often can-
cting site
require ex-

5The delineation of urban and
can be difficult for the residenti
listed in Table 5.0-3. The degree
in Table 5.0-3 for residential are
not be identified without con
area inspections. This process ca
tensive analysis, which, for m
tions, can be greatly streamli
sacrificing confidence in selecti
priate urban or rural classificati
damental simplifying assumptio
the premise that many appli
have clear-cut urban/rural desig
most will be in rural settings th
finitively characterized throughi
aerial photographs, zoning maps
ological Survey topographical m

the appro-
n. The fun-
is based on
tions will

or U.S. Ge-
ps-

estimate, or 50 percent based on a planim-
eter, the local land use is considered rural.
Otherwise, the local land use is considered
urban.

Classi-
fication.

(check ap-
plicable
space).

(B) Based on the TAESH and the urban/
rural classification of surrounding land use.
use the following table to determine- the
threshold distance between any stack and
the nearest facility boundary.

Urban Rur.al

Terrain adjusted effective stack height range Distance (m)
(m) Urban | Rural
1-9.9 200 200
10-14.9 200 250
15189 e 200 250
20-24.9 200 350
25-30.9 i 200 450
31-41.9 200 550
42-52.9 250 800
53-64.9 3001 1000
65-112.9 400 | 1200
113+ 700 | 2500

Record the following information:
Threshold distance from the table
(m):
Minimum distance from any stack to prop-
erty boundary (m):

If the minimum distance between any
stack and the nearest facility boundary is
greater than the threshold distance, the sur-
rounding buffer distance is considered sig-
nificant and the facility is likely to benefit
from use of the HWCAQSP relative to the
Tier T and IT limits (see discussion of benefits
from using HWCAQSP in Introduction sec-
tion).

Step 7: Determine Maximum Dispersion
Coefficients

(A) Determine maximum average hourly
dispersion coefficients. Based on the results
of Step 6(A). select either Table 5.0-4 (urban)
or Table 5.0~5 (rural) to determine the maxi-
mum average hourly dispersion coefficient.t
For flat terrain [defined in Step 5(D)] and for

§For the distance range 6 to 20 kilometers.
generic source number 1 is used to conserv-
atively represent the maximum dispersion
coefficient.
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all sites with generic source numpers 1 or 11,
use Step 7(A) (1). For rolling or ¢pmplex ter-
rain (excluding generic sourcesfnumbers 1
and 11). use Step 7(A) (2).

(1) Search down the appropripte generic
source number column [based orf Step 5(C)].
beginning at the minimum fegceline dis-

tance listed in Step 6(B).” Recorjl the maxi-

mum average hourly dispersion§ coefficient

encountered.

Maximum Average Hourly ] Dispersion
Coefficient= (ug/m3/g/sec)

7Exclude all distances that afe closer to
the facility than the property baundary. For
example, if the actual distance jo the near-
est property boundary is 265 metgrs, begin at
the 300 meter distance in Tables §.0-4 and 5.0-
5.

(2) For each of the three distance-based ge-
neric source numbers listed in Step 5(E).
search down the appropriate generic source
number columns. beginning at the minimum
fenceline distance listed in Step 6(B). Note
that different columns may be used for each
of the three distance ranges if there is a need
for terrain adjustment. Record the maximum
dispersion coefficient for each generic source
number. -

Distance
range
(km)

Maximym dispersion co-
efficient (ug/m3/m/sec)

Generic source No.
[from Step S(E)]

0.0-05
>0.5—
2.5.
>2.5—
5.0.
>5.0~
20.0. —
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(B) Determine annualhourly |ratio for
rural analysis. The maximum agjerage an-
nual dispersion coefficient is apgroximated
by multiplying the maximum hoyrly disper-
sion coefficient (identified in Stgpp 7(A) by
the appropriate ratio selection ffom Table
5.0-6. The generic source numbgr(s) [from
Steps 5(C) or 5(E)]. urban/rural esignation
(from Step 6), and the terrain tyfe are used
to select the appropriate scaling factor. Use
the noncomplex terrain designatjon for all

case stack is less than or equal to 10 m, for
all sources where the worst-case stack is less
than the minimum GEP. and for those
sources where all of the TAESH values in
Step 5(F) are greater than zero. Use the com-
plex terrain designation in all other situa-
tions. '

(C) Determine maximum average annual
dispersion coefficient. The maximum aver-
age annual dispersion coefficient is deter-
mined by multiplying the maximum hourly

sources located in flat terrain, forfall sources  dispersion coefficient (Step 7(A)) by its cor-
where the physical stack height of the worst- responding annual/hourly ratio (Step 7(B})).
Distance eric . . . ’ . .
: Maximum hourly dispersion | Annual hour- | Maximum annual dispersion
Terrain fron(rr:;ack rce coefficient (>g/m 3/g/sec) ly ratio coefficient (>g/m3/g/sec)!
| 27 R 0-20.0
0-0.5
<0.5-2.5
Rolling or Complex ...... <2.5-5.0
<5.0-20.0
+ Maximum hourly dispersion coefficient timel annual/hourly ratio.

Step 8: Estimate Maximum A
Concentrations—see  proc

Step 9: Determine Compliance
latory Limits—see procedureg§ prescribed
in subpart H of 40 CFR part 26p.

Step 10: Multiple Stack Method (@ptional)

This option is a special case pr
may be helpful when (1) the facilly exceeded
the regulatory limits for one or ghore pollut-
ants, as detailed in Step 9, and @) the facil-
ity has multiple stacks with sgbstantially
different emission rates and effeqtive release
heights. Only those pollutants that fail the

Step 9 screening limits need to be addressed
in this exercise.

This procedure assesses the environmental
impacts from each stack and then sums the
results to estimate total impacts. This op-
tion is conceptually the same as the basic
approach (Steps 1 through 9) and does not in-
volve complex calculations. However, it is
more time-consuming and is recommended
only if the basic approach fails to meet the
risk criteria. The procedure is outlined
below.

(A) Compute effective stack heights for
each stack.®

Stack No. GEP sta

Flow rate (m3/
height ( sec)

Effective stack

Exit temp (°K} height (m)

Plume rise (m)

1
2
3

Add an additional page if more than three st ks are involved. Gircle the maximum and minimum effective stack heights.

(B) Determine if this m 1tiple-stack
screening procedure will likely produce less
conservative results than the grocedure in
Steps 1 through 9. To do this, gompute the

ratio of maximum-to-minim effective
stack height:

#Follow the procedure outlineg in Step 4 of
the basic screening procedure determine

the GEP for each stack. If a stagk’s physical
height exceeds the maximum QEP. use the
maximum GEP values. If a stagk's physical

Maximum Effective
Stack Height

Minimum Effective
Stack Height

height is less than the minimum GEP. use
generic source number 11 in the subsequent
steps of this analysis. Follow the procedure
in Steps 5(A) and 5(B) to determine the effec-
tive height of each stack.
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If the above ratio is greater t

n 1.25, pro-

ceed with the remaining steps] Otherwise,

this option is less likely to sig
duce the degree of conserva
screening method.

(C) Determine if terrain a
needed and select generic sou
Select the shortest stack heig
mum terrain rise out to 5 km

and determine if the facility is|

rain.

ficantly re-
m in the

ustment is
e numbers.
and maxi-
rom Step 1
in flat ter-

km=

Shortest stack height (m)=
Maximum terrain rise in met out to §
Terrain Rise (m)
x100=4—%
Shortest Stack
Height (m)
If the value above is greater fhan 10 per-

cent, the terrain is considered

onflat; pro-

flat. Identify the generic source numbers
based on effective stack heights computed in
Step 10(A). Refer to Table 5.0-2 provided ear-
lier to identify generic source numbers.
Record the generic source numbers identified
and proceed to Step 10(F).

Stack No.
1 2 3

Generic Source Numbers ....

(D) Compute the TAESH and select generic
source numbers (four sources located in
nonflat terrain).

1. Compute the TAESH for all remaining
stacks using the following equation:
HE-TR=TAESH
where:

HE-=effective stack height (m) =

TR=maximum terrain rise for each dis-

tance range (m)

ceed to Step 10(D). If the ratio ifjless than or TAESH=terrain-adjusted effective stack
equal to 10 percent, the terrain § considered height (m)
UsSE THE TABLE BEL@W TO CALCULATE THE TAESH FOR EACH STACK®
Stack No.
Distance Range (km) 0-0.5 >0,5-2.5 »>2.5-5.0
HE = TR = - TR = TAESH HE - TR = TAESH

1
2
3

|
i

¢ Refer to Step 1 for terrain adjustment d
For example, for the range >0.5-2.5 km, the

For those stacks where the

terrain rise

within a distance range is gre
effective stack height (i.e., H
than zero), the TAESH for t
range is set equal to zero, and g
number 1 should be used for

range for all subsequent distanc
ditionally, for all stacks wit
stack height of less than or eq

er than the
~-TR is less
at distance
neric source
at distance
ranges. Ad-
a physical
al to 10 me-

ters, use generic source number|l for all dis-

tance ranges.!® For the rema
proceed to Step 10(D)(2).

2. For the remaining stacks.
5.0-2 and, for each distance r
the generic source number tha
TAESH. Use the values obtain
10(D)(1) and 10(D)(2) to comple
ing summary worksheet:

ing stacks.

fer to Table
ge. identify
includes the
from Steps
the follow-

19This applies to all stacks(;ess than or

equal to 10 meters regardless
classification.

the terrain

. Note that the distance from the source to the outer radii of each range is used.
aximum terrain rise in the range 0.0-2.5 km is used.

GENERIC SOURCE NUMBER AFTER TERRAIN
ADJUSTED (IF NEEDED)

>0.5-2.5
km

>2.5-5.0

Stack No. Km

0-0.5 km

-

(E) Identify maximum average hourly dis-
persion coefficients. Based on the land use
classification of the site (e.g.. urban or
rural), use either Table 5.0-4 or Table 5.0-5 to
determine the appropriate dispersion coeffi-
cient for each distance range for each stack.
Begin at the minimum fenceline distance in-
dicated in Step 7(B) and record on Worksheet
5.0-1 the dispersion coefficient for each
stack/distance range. For stacks located in
facilities in flat terrain, the generic source
numbers were computed in Step 10(C). For
stacks located in facilities in rolling and
complex terrain, the generic source numbers
were computed in Step 10(D). For flat terrain
applications and for stacks with a physical
height of less than or equal to 10 meters,
only one generic source number is used per
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stack for all distance ranges. Forjother situ- cients for distances of 6 km to 20 km are the
ations up to three generic sour§e numbers same for all generic source numbers in order

may be needed per stack (i.e.. a
neric source number per distanc
Tables 5.04 and 5.0-5, the dispe

unique ge- to conservatively represent terrain beyond 5
range). In  km (past the limits of the terrain analysis).
ion coeffi-
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Worksheet 5.0-1 Dicpersi¢n Coefficient by Downwind Distance!

1.20
1.30
1.40
1.50
1.60
1.70

—

2.2%
2.50
2.75
3.00

4.00
s.00
6.00
7.00
8.00
9.00

10.00

i 15.00

“ 20.00

lNote: This procedure places all scackp at the same poine, but allows for considerstion of different
effective stack heights. The distance to closest boundary (excracted from Step 1) should be the closesc
distance to any stack. 266-APP-50 i




